In Drosophila type II neuroblast lineages, the Ets transcription factor Pointed 
INTRODUCTION
The generation of brain complexity in higher order animals involves the production of intermediate neural progenitor cells (INPs) from neural stem cells (NSCs) (Lui et al., 2011; Pontious et al., 2008) . INPs transiently proliferate to amplify the NSC output. However, INPs have very limited developmental potential and can generate only fate-restricted progeny. Defects in maintaining INP proliferation owing to precocious differentiation and cell cycle exit could lead to reduced brain complexity and brain malformation (Colasante et al., 2015; Quinn et al., 2007; Reillo et al., 2011) , whereas the aberrant dedifferentiation of INPs may result in tumorigenic overgrowth (Liu et al., 2011; Walton et al., 2009 ).
Therefore, INPs need to avoid not only differentiation but also dedifferentiation in order to produce a precise number of progeny with specific cell fates. It is critical to decipher the mechanisms that prevent INP differentiation and dedifferentiation in order to understand the generation of brain complexity and the formation of brain tumors.
In Drosophila larval brains, INPs have similar roles to mammalian INPs in amplifying neuronal output from type II neuroblasts (NBs). Unlike ganglion mother cells (GMCs) generated from type I NBs, which divide only once and produce two neurons (Hartenstein et al., 2008) , each INP generated from type II NBs produces approximately 10 neurons by dividing in multiple rounds and thereby generating several GMCs (Bello et al., 2008; Boone and Doe, 2008 ; Development • Advance article Bowman et al., 2008; Wang et al., 2014) . INPs must maintain their self-renewal and avoid differentiation while dividing to produce neurons. However, newly generated INPs are immature and are prone to dedifferentiate into NBs if they fail to differentiate into mature INPs (Bowman et al., 2008; Eroglu et al., 2014; Koe et al., 2014) . Thus, Drosophila INPs provide an excellent model for studying how
INPs avoid dedifferentiation and premature differentiation.
Over the past several years, studies have begun to identify key genetic programs that prevent the dedifferentiation or premature differentiation of INPs. Our previous studies revealed that the Ets family transcription factor Pointed Development • Advance article P1 (PntP1) was specifically expressed in type II NBs and imINPs (Zhu et al., 2011 Therefore, we decided to generate novel pntP1-specific mutant alleles using the CRISPR/Cas9 technology (Jinek et al., 2012; Port et al., 2014; Sebo et al., 2014) to investigate how PntP1 regulates INP generation. We chose two 20-nucleotide sequences that are 249 and 536 base pairs downstream of the translation start codon as gRNA targets (Figure 1Aa- progeny that were generated in lineages without mature INPs also expressed nuclear Pros, indicating that they were GMCs ( Figure 2B -D"). These results suggest that PntP1 is required to suppress Pros expression in newly generated imINPs and prevent imINPs from prematurely differentiating into GMCs.
Development • Advance article

Ectopic Pros expression in imINPs is responsible for the loss of INPs
Given that the main function of Pros is to promote cell cycle exit and differentiation (Choksi et al., 2006; Maurange et al., 2008) Figure 1G -H, 4F). However, the dedifferentiation could occur at any stage during development, as indicated by the existence of lineages with multiple NBs at early and late larval stages (e.g., the second GFP-labeled lineage from the left in Figure 4F and the second GFPlabeled lineage from the right in Supplementary Figure S1A ) The loss of Erm expression in Pnt knockdown type II NB lineages provides evidence to support the hypothesis that Erm could be a PntP1 target.
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Erm expression is lost/reduced in Pnt knockdown type II NB lineages
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The loss of Erm accounts for the generation of extra type II NBs resulting from the loss of PntP1
To determine whether the loss of Erm expression was indeed responsible for the dedifferentiation of imINPs resulting from the loss of PntP1, we then tested genetic interactions between erm and pntP1 by examining whether reducing Erm GMCs instead. Third, nuclear Pros is ectopically activated in the newly generated imINPs when Pnt is lost. Fourth, the loss of INPs can be almost fully rescued by reducing Pros expression. Therefore, PntP1 normally inhibits Pros expression in the newly generated imINPs so that the imINPs can differentiate into mature
INPs and undergo self-renewing divisions instead of becoming GMCs and exiting the cell cycle.
Although it remains to be investigated exactly how PntP1 suppresses Pros expression, our work suggests that PntP1 suppresses Pros by functioning together with Btd, which is also required to suppress Pros in imINPs (Xie et al., 2014) . We show that reducing Btd expression enhances the loss of INPs in Therefore, one interesting possibility could be that PntP1 and Btd physically interact and bind cooperatively to the promoters of their target genes. we proposed in a previous study (Xie et al., 2014) . One candidate feedback signal could be the Notch ligand. Our recent studies suggest that Notch signaling is required to maintain PntP1 expression and type II NB identity (Li et al., 2016; Zhu et al., 2012) . INPs could provide the ligand to activate Notch in the NBs, as suggested in a recent study (Song and Lu, 2011) . This Notch-mediated feedback mechanism for maintaining neural progenitor cells is also conserved in mammals (Campos et al., 2001; Lui et al., 2011; Yoon et al., 2008 genomic DNAs followed by sequencing using pntP1-specific primers.
UAS-transgene expression
For RNAi knockdown or misexpression of transgenes, larvae were raised at 30°C after hatching. UAS-dcr2 was co-expressed with UAS-RNAi transgenes to at 1:100, 1:500, or 1:500, respectively. A Zeiss LSM510 confocal microscopy was used for acquiring images, which were processed with Adobe Photoshop.
Two-tailed student t-tests were used for statistical analyses. INPs.
(A-B', E-E') WT (A-A'), btd XG81 /+ (B-B'), and btd-GAL4/+ (E-E') larval brains. 
